

















. Page $S^{2}$ $S^{2}$
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CKY $h$ , $n$ Riemann $(M, g)$
$P$ [11] [18] [19] :
$\nabla_{X}h=\frac{1}{p+1}i(X)\alpha+\frac{1}{n-p+1}X\wedge\beta$ (1)
$X$ , $i(X)$ . , $X$
1 . $\alpha,$ $\beta$ $p+1$
, $p-1$ ,
$\alpha=e_{a}\wedge\nabla_{e_{a}}h=dh$ , $\beta=i(e_{a})\nabla_{e_{a}}h=-\delta h$ (2)
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. , $\Lambda^{1}M\otimes\Lambda^{p}\Lambda\cdot I$ $\nabla h$ $\Lambda^{p-1}M$ $\Lambda^{p+1}M$
kernel CKY . 1
Killing . $(M, g)$
$p$ CKY $CK^{p}(M)$








, 2006 Chen$- L\ddot{u}$-Pope




, Kerr-NUT-de Sitter CKY
[3], [6] [17], Klein-Gordon




, CKY Kerr-NUT-de Sitter
.
1. [7][12] CKY 2 [1[ Kerr-
NUT-de Sitter .
1 ,
. Emparan-Rea11(2002 ) Kerr-NUT-de Sitter
5 . $S^{2}\cross S^{1}$ .
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$Q_{\mu}(x)= \frac{X_{\mu}}{U_{l^{l}}}$ , $U_{\mu}= \prod_{\nu=1,\nu\neq\mu}^{n}(x_{\mu}^{2}-x_{\nu}^{2})$ (7)
, $X_{\mu}=X_{\mu}(x_{\mu})$ $x_{\mu}$ . , $\sigma_{k}$
$x_{\mu}^{2}(\mu=1, \cdots, n)$ $k$ , $\sigma_{k}(\hat{x}_{\mu})$ $x_{\mu}$ $k$
.
Kerr-NUT-de Sitter $X_{\mu}$ Einstein
[2] [5]:
$\bullet$ $X_{\mu}= \sum_{k=0}^{n}c_{k}x_{\mu}^{2k}+b_{\mu}x_{\mu}(d=2n)$ (8)
$\bullet$ $X_{\mu}= \sum_{k=0}^{n}c_{k}x_{\mu}^{2k}+b_{\mu}+\frac{(-1)^{n_{C}}}{x_{\mu}^{2}}(d=2n+1)$ (9)
$\{c_{k}, b_{\mu}, c\}$ , ,
$d$ .
1 , CKY . CKY
,
. Kerr-NUT-de Sitter .




2. $[8|[9]$ CKY2 , $g$
:
$g$ $=$ $\sum_{\mu=1}^{n}\frac{dx_{\mu}^{2}}{P_{\mu}(x)}+\sum_{\mu=1}^{n}P_{\mu}(x)(\sum_{k=0}^{n-1}\sigma_{k}(\hat{x}_{\mu})\theta_{k})^{2}$




. (10) (11) :
$\bullet$ $\{x_{\mu}\}(\mu=1, \cdots, n)$ , $gradx_{\mu}$
. $\{\xi_{i}\}(i=1, \cdots, N)$ $h$ $m_{i}$
.
$\bullet$ $(g^{(i)},\omega^{(i)})$ , $\xi_{i}$ $m_{i}$ K\"ahler
K\"ahler .
$\bullet$ $g^{(0)}$ , $m_{0}$ Riemann




$\bullet$ 1 $\theta_{k}$ :
$d \theta_{k}+2\sum_{i=1}^{N}(-1)^{k+n}\xi_{i}^{2n-2k-1}\omega^{(i)}=0$ . (14)




$\chi(x)=\sum_{i=-\epsilon}^{7l,}\alpha_{i}x^{2i}$ , $\epsilon=0,1$ (16)
$(m_{0}=1$ $\epsilon=1$ , $\epsilon=0)$ . $\beta_{\mu},$ $\alpha_{i}$
.
, 2,3 ’ Einstein $1|’!g\iota$ K\"ahler-Einstein
.
, $g$ $\beta_{\mu},$ $\alpha_{i}$
. $a_{i}(i=1\sim n)$ .
1 . $\xi=1$
$m$ . , $m_{0}\equiv\epsilon=0,1$ 2.
3 $m$ K\"ahler $(M,\hat{g})$
Einstein . $M$ 1 Chern $c_{1}(M)>0$
. , $p$ $c_{1}(M)=p\alpha,$ $\alpha\in H^{2}(M, Z)$
. $P$ $M=$ CP $(m)$ $p=m+1$ . $\hat{g}$
$Ric(\hat{g})=p\hat{g}$ . (10) Einstein $g$
:
$g= \sum_{\mu=1}^{n-\epsilon}\frac{dx_{\mu}^{2}}{P_{\mu}(x)}+\sum_{\alpha,\beta=1}^{71}g_{\alpha\beta}(x)\hat{\theta}^{\alpha}\otimes\hat{\theta}^{\beta}+b(x)\hat{g}$ (17)




. $\hat{\omega}$ $M$ K\"ahler . $k_{\alpha}=k_{\alpha}(a_{1}, \cdots, a_{n})$
:
$k_{\alpha}= \frac{pa_{\alpha}}{m+1}A_{\alpha}\frac{\partial}{\partial A_{\alpha}}\log f_{m+1}|_{A_{\alpha}=1/(1-a_{\alpha}^{2})}$ . (19)
$f_{m+1}=f_{m+1}$ $(A_{1}, \cdots , A_{n})$ $m+1$
:
$\frac{(1-t)^{(1+\epsilon)/2}}{\prod_{\beta=1}^{n}(1-tA_{\beta})}=\sum_{i=0}^{\infty}f_{i}t^{\dot{\iota}}$ . (20)
$2_{\epsilon=}1$ , (10) $n$ $n-1$ .
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$k_{\alpha}$ , $\hat{\theta}^{\alpha}$ $T^{7\mathfrak{l}}$ $\pi$ : $P_{k_{1},\cdots,k_{n}}arrow M$
. $\hat{\Omega}^{\mathfrak{a}}=d\hat{\theta}^{\alpha}=k_{\alpha}\hat{\omega}$
.
2. $a_{1},$ $a_{2},$ $\cdots,$ $a_{n}$ $a_{1}<a_{2}<\cdots<a_{n}$ .
$(a)\epsilon=0:V=\{(x_{1}, \cdots, x_{n})|-a_{1}\leq x_{1}\leq a_{1}\leq\cdots\leq x_{n}\leq a_{n}<1\}$
. $m$
$L_{m}^{(0)}(X)= \sum_{i=0}^{m}c_{i}X^{i}$ , $c_{i}=c_{i}(a_{1}, \cdots, a_{n})<0$ (21)
$(i=0,1, \cdots, m)$ $V$
$P_{\mu}(x)= \frac{\prod_{\alpha=1}^{n}(x_{\mu}^{2}-a_{\alpha}^{2})L_{m}^{(0)}(1-x_{\mu}^{2})}{(1-x_{\mu}^{2})^{m}U_{\mu}}\geq 0$ (22)
. $x_{\mu}$ $a_{\mu}\dot,$ $a_{\mu-1}$ .
$(b)\epsilon=1$ : $W=\{(x_{1}, \cdots, x_{n-1})|1<a_{1}\leq x_{1}\leq\cdots\leq x_{n-1}\leq a_{n}\}$
. $m$
$L_{m}^{(1)}(X)= \sum_{i=0}^{m}d_{i}X^{i},$ $d_{i}=d_{i}(a_{1}, \cdots, a_{n})<0$ (23)
$(i=0,1, \cdots, m)$ $I/V$
$P_{\mu}(x)= \frac{\prod_{\alpha=1}^{n}(x_{\mu}^{2}-a_{\alpha}^{2})L_{m}^{(1)}(x_{\mu}^{2}-1)}{x_{\mu}^{2}(x_{\mu}^{2}-1)^{m}U_{\mu}}\geq 0$ (24)
. $a_{\mu},$ $a_{\mu+1}$ .
2 $P_{\mu}$ $V$ $W$ , $x_{\mu}$ $g$
. $x_{l^{I}}$ $S^{1}$ “




4. $(M,\hat{g},\hat{\omega})$ $c_{1}(M)>0$ $m$ K\"ahler-Einstein .
$\{a_{1} , a_{2}, \cdots , a_{n}\}$ , 2 $k_{\alpha}=k_{\alpha}(a_{1}, \cdots, a_{n})\in Z$
$(\alpha=1, \cdots, n)$ . $g_{\{a_{1},\cdots,a_{n}\}}$ $T^{n}$
$P_{k_{1},\cdots,k_{n}}$ $M$ $S^{2n-\epsilon}$ .
4.
, 4 $k_{\alpha}\in Z$ .
1. $(\epsilon, n, m)=(0,1, m)$
$k\in Z(1\leq k<p)$ $a(0<a<1)$ , $M$ $S^{2}$
Einstein [1]. $M=$ CP(1) $(p=2)$ $a\simeq O.282$
Page .
2. $(\epsilon, n, m)=(1,2,1)$
$M=$ CP(1) . $(k_{1}, k_{2}^{n})\in Z\oplus Z$ $(a_{1}, a_{2})(a_{1},$ $a_{2}>1,$ $a_{1}+a_{2}>$
2 $)$ , $M=$ CP(1) $S^{3}$ Einstein
[10].
, $\epsilon=0$ $k_{\alpha}\in Z$ , $\epsilon=1$
$k_{\alpha}\in Z$ .
3. $(\epsilon, n, m)=(0,2,4)$
$(k_{1}, k_{2})=(1,2)$ .
$\bullet$ $p=5$ $(a_{1} , a_{2})\simeq(0.450$ ,0.577$)$
$\bullet$ $p=4$ $(a_{1}, a_{2})\simeq(0.643$ ,0.732 $)$
$\bullet$ $p=1,2,3$ $0<a_{1}<a_{2}<1$ .
$\epsilon=0$ , $\sum_{\alpha=1}^{n}k_{\alpha}<p$ $k_{\alpha}$ $k_{\alpha}(a_{1}, \cdots, a_{n})\in$
$Z$ 1 $a_{i}(i=1, \cdots, n)$
. $n=1$ 1 .
4. $(\epsilon, n, m)=(1,3,2)$
CP(2) $S^{t}r)$ $k_{\alpha}\in Z(\alpha=1,2,3)$
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